Uropathogenic Escherichia coli (UPEC) induced antimicrobial gene expression in the male reproductive tract of rat: evaluation of the potential of Defensin 21 to limit infection.
Escherichia coli (E. coli) is a common pathogen in epididymitis, which represents a prevalent entity in male reproductive tract infections (RTI). Although current treatment regimens using antibiotics are satisfactory, development of antimicrobial resistance by the pathogen represents a challenge in the management of RTI. Hence, identification of antimicrobial peptides as alternatives to antibiotics has gained importance. We demonstrate that in a rat epididymo-orchitis model induced with uropathogenic E. coli (UPEC) strain MTCC 729, the expression of defensins and defensin-like Spag11 genes are induced in the epididymis and testes. The induction of antimicrobial gene expression is paralleled by phosphorylation of the NF-kB subunit p65 and the inhibitor of NFkB (IkB-alpha), decreased levels of histone deacetylase 1 and increased methylation of Histone 3, indicating the role of classical Toll-like receptor mediated signaling and epigenetic regulation. Recombinant Defensin 21, when administered to UPEC-infected rats, substantially reduced the bacterial load in the epididymis and testis and proved to be more effective than gentamycin. The ability of Defensin 21 to limit RTI provides support that antibacterial proteins of the male reproductive tract may be used as potential alternatives to antibiotics in treatment of this disease.